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(57) Abstract 

Method and device for stretching a web (8) of material in the 
manufacture of a liquid-absorbent article, comprising an absorption body 
(4) and a cover enclosing the same. The article is made from the web (8) of 
material being fed in its longitudinal direction, on which web one or more 
elongated elastic members (1 1-14) are fastened. Said members extend at 
an angle to the longitudinal direction of the web and thereby subject the 
web to forces which are directed transversely to the longitudinal direction 
of the web. The web (8) of material is kept stretched in its longitudinal 
direction as well as in its transverse direction by mechanical restraint of 
the web of material adjacent to its longitudinal edge-portions (19. 20). 
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TITLE 

5 Method for stretching a web of material in the manufacture 
of a liquid-absorbent article and a device for stretching 
the web of material. 

TECHNICAL FIELD 

10 . The present invention relates to a method for stretching a 
web of material according to the preamble of the appended 
claim 1. 

The present invention also relates to a device for 
15 stretching a web of material according to the preamble of 
the appended claim 4 . 

BACKGROUND ART 

From EP-A1-0 510 715 it is known as prior art to 

20 manufacture liquid-absorbent articles consisting of an 
absorption body and a cover, where the cover is 
manufactured from continuously fed webs of material. The 
article is formed as a diaper, an incontinence-protection, 
training pants or the like, in which elastics around the 

25 legs are achieved by placing and fastening elongated 
elastic members on one of the webs of material, wherein 
said elastic members have been given a continuously 
sinusoidal extension over the longitudinal direction of the 
web of material. By the extension of the elastic members 

30 and their fastening to the web of the material, said web is 
affected by forces pointing in different directions, i. a. 
transversely to the longitudinal direction of the web of 
material. The forces exerted on the web of material in its 
longitudinal direction by the elastic members are 

35 counteracted by stretching the web of material by means of 
feeder-rollers during the manufacture of the article. In 
order to counteract the forces exerted on the web of 
material transversely to its longitudinal direction it is 
known to apply a vacuum against the web of material. This 

40 however presupposes that the web of material is air-tight 
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or only permeable to a limited degree. Thus, this method is 
not applicable for stretching a web of liquid-permeable 
material which is used as one side of the article. 

SUMMARY OF THE INVENTION 

The object of the present invention is to eliminate the 
aforementioned inconveniences in the manufacture of 
absorbent articles of the aforementioned type so that the 
web of material is kept well stretched in every direction. 

Said object is achieved by a method and a device according 
to the present invention, the characteristics of which are 
defined in the appended claim 1 and 4 respectively. 

By the method and device according to the invention, the 
contracting action of the elastic members is also 
counteracted transversely to the longitudinal direction of 
the web of material, regardless of whether the web of 
material is air-permeable or not. 

DESCRIPTION OF THE DRAWINGS 

The invention will be described in greater detail below by 
means of an embodiment and with reference to the 
accompanying drawings, in which 

Fig. 1 diagrammatically shows an example of a 



device according to the invention, 
viewed from above, 



Fig. 2 



shows a side-view of the device, 



Fig. 3 



shows a partial view of the invention 
on a larger scale, viewed from the 
side and 



WO 96/18366 



PCT/SE95/01477 



3 

Fig. 4 shows a partially cut-away view of a 

portion of the device. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

Fig. 1 shows a simplified view of the real situation, since 
it shows a portion of a machine for the manufacture of 
diapers, more precisely in the starting end of the machine, 
whereby, however, the appearance of virtually finished 
diapers is shown in the view. Thus, diagramatically , the 
contour-shape of the separate diapers has been shown "pre- 
maturely", namely the external contour 1 of the 
circumferential, flange-like edge-portion 2 of the diaper, 
the external contour 3 of the absorption body 4 of the 
diaper and the external contour 5 of the super-absorbent 
inner core 6 of the absorption body 4. 

The diapers are arranged with their longitudinal direction 
arranged transverse to the longitudinal direction which is 
the same as the direction of feed (see arrow 7) of a web 8 
of material, forming one side of a cover enclosing the 
absorption body. The other side of the cover is formed by 
a second web of material (not shown) which, after the lay- 
out of absorption bodies in a later stage of the 
manufacture of the diapers, is joined to the first web of 
material with the absorption bodies therebetween, which is 
not shown in the drawings . 

The first web 8 of material shown in Fig. 1 may be made of 
either a liquid-proof or a liquid-permeable material. 
Examples of liquid-proof materials for this purpose are 
thin plastic films of polyethylene, polypropylene, 
polyvinylchloride or the like. Examples of liquid-permeable 
materials are fibre cloth (non-woven) or a soft perforated 
plastic film of polyethylene or the like. The absorption 
body 4, 6 may consist of cellulosic fibres, tissue applied 
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by means of compressed air, different types of super- 
absorbent materials etc. 

In order to give the diaper 9 its desired shape for its 
position of use, the diaper is provided with contracting 
elastics 10, which are arranged to have a special 
configuration and location. By desired shape is meant a 
shape, such that the diaper, in a position of use, can hold 
large amounts of liquid and solid excreta from the body, 
partly due to absorption by the absorption body and partly 
due to a shape-determined containment of the products, be 
they urine, blood or other body liquids or faeces. To this 
end the elastics 10 are at least partly provided with 
arcuately curved portions 11-14, merging into substantially 
rectilinear portions 15-18, at an oblique angle relative to 
the longitudinal direction of the web of material (see 
arrow 7) and thereby relative to the longitudinal edge- 
portions 19, 20 of the web of material. 

The elastics 10 consist of longitudinal elastic members in 
the shape of threads or bands with a core of a highly 
elastic material, for example rubber, and a spun-wound 
thread-cover, which is connected to the web 8 of material 
by adhesive applied in a plurality of adhesive strands 21, 
22, 23, said strands being intermittently applied on the 
web of material and extending in the longitudinal direction 
of the web of material for reasons of convenience in the 
production process. The application is not shown in the 
figures, but may be executed in a manner previously known 
by using a number of adhesive-nozzles for liquid adhesive, 
which are quickly opened and closed according to a 
predetermined program. In the shown example, seven such 
nozzles are arranged in a row transversely to the web of 
material . 
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In the shown example the elastic members are laid out in 
pairs over the web of material in a sinusoidal pattern. 
More particularly, two pairs of elastic members 11-14 are 
laid out in such a way, that both pairs exhibit a mutual 
displacement amounting to half a period of a sinus curve. 
Expressed in another way, it may be said that the two pairs 
of elastic members exhibit a pattern such that they 
substantially form mirror-images relative to an imaginary 
geometrically-longitudinal central axis 24. The curve shape 
of the two pairs of elastics may however differ and may 
have different amplitudes, but they are adapted in such a 
way that they substantially exhibit a common crossing 25 
adjacent to the external peripheral edge-portion of the 
diaper. In this way, a closed area is formed by the elastic 
members for each separate diaper, where the elastics form 
an edge-barrier around a substantially closed gathering 
area for the excreta of the body. 

The application of the elastic members is achieved in the 
shown example by an elastics-application device 26 which is 
shown purely diagrammatically in Fig. 1. The elastics- 
application device 26 consists of two application heads 27, 
28, being reciprocatingly moveable in a linear movement 
transverse to the direction 7 of feed of the web 8 of 
material along guides 29 and 30 respectively, by means of 
a separately arranged driving-device for each application 
head. The application heads are shown, for the sake of 
clarity, situated a small distance from the web of material 
in Fig. 1, but in practice they are advantageously arranged 
relatively close to the web in order give the elastic 
members 11-14 a well-defined position. The elastic members 
extend in pairs through each application head from storage 
rolls for the elastic members (not shown) . In order for the 
elastics to obtain contracting characteristics they are 
pre-s tressed by means of special pre-stressing rolls 31, 32 
which may be arranged in a previously known manner in order 
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to stretch the elastic members in a longitudinal direction 
relative to a fully relaxed condition. 

Even if the web 8 of material is supported by a conveyor 33 
5 in the shape of a conveyor belt, the pre-s tressed elastics 
will strive to contract the web of material in its 
longitudinal direction as well as in the transverse 
direction of the web. This could present problems, 
especially at the straight portions along the web of 

10 material, when absorption bodies are laid out and the 
second web of material is joined to the first web with the 
absorption bodies therebetween. To this end the machine for 
the manufacture of liquid-absorbent articles is provided 
with a device for keeping the first web of material 

15 stretched during the manufacture of the article. 

The stretching device according to the invention is of a 
mechanical type for mechanically restraining and holding 
the longitudinal edges 19, 20 of the web 8 of material 

20 during at least part of the manufacturing process of the 
article. The stretching device 34 exhibits a plurality of 
restraining members 37 along the conveyor 33 adjacent to 
its longitudinal edges 35, 36, said restraining members 37 
being arranged to engage and restrain, by a shapewise 

25 locking, the web 8 of material adjacent to its longitudinal 
edges 19, 20. 

The chosen embodiment of the stretching device 34 will now 
be described with reference to all the figures. In the 

30 shown example the restraining members 37 are provided with 
penetration means by virtue of the fact that the 
restraining members are made as pegs or needles, anchored 
in the conveyor 33 so that they project substantially 
transversely to the supporting surfaces of the conveyor or 

35 conveyor belt. The conveyor belt consists of a continuous 
belt, made of an elastic, flexible material, and is 
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redirected around a number of rollers 39, 40, of which two 
rollers are shown in the drawings. The conveyor is divided 
by means of the rollers into an engagement-portion 41, a 
feeder-portion 42 for feeding the web of material through 
the machine for the manufacture of the articles, and a 
return-portion 4 3 for the conveyor belt. The penetration 
members are, as best shown in Fig. 3 and 4, formed as a 
point 44 at the free end of the restraining members. In 
order to obtain good anchoring the restraining members in 
the shown example are brought through holes in the conveyor 
belt and provided, on the opposite side of the supporting 
surface 38 of the belt, with an expanded head 45, which may 
advantageously be countersunk into the belt and fixedly 
attached to the belt by, for example, vulcanization. The 
restraining members 37 are advantageously made of a hard 
metallic material, such as stainless steel. They may 
advantageously be attached with a small outward inclination 
in the direction towards the longitudinal edge 36 of the 
conveyor belt whereby, in spite of the conical shape of the 
member, the contour-line on its "active" side, i.e. the 
side facing the longitudinal edge 36, will at least not 
have an inward inclination towards the geometrical 
longitudinal axis 24 of the conveyor and web of material. 
In this way, the risk is minimized that the supporting 
forces, as a result of the contracting effect of the 
elastics on the web 8 of material (see arrow 46) will 
create a lifting force-component in a direction towards the 
tip 44 of the restraining members with the risk of the web 
of material lifting off and thereby contracting. 

The restraining members 37 in the shown example, are 
arranged in a row along each of the longitudinal edges 35, 
36 of the conveyor at a distance from said edges such that, 
the retaining members end up a certain distance inside the 
longitudinal edges 19, 20 of the web 8 of material and 
outside of the area occupied by the diaper, i.e. outside of 
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the external contour 1 of the diaper. The restraining 
members may be arranged with a very large variation in 
mutual distances depending on the contracting effect of the 
elastics and the material used in the web. In principle, 
5 restraining members may be positioned anywhere along the 
conveyor belt outside the contour-line 1 and not 
necessarily in rows, but the shortest distance between the 
restraining members should be the same as the width of the 
finished article. In practice, at least one restraining 
10 member is required in alignement with each article, i.e. 

the diaper in the shown example, and one member in the 
transition between each diaper, but a separation in the 
order of 1-15 cm results in a homogenous restraining and 
stretching of the web of material. 

15 

As is apparent from Fig. 2, the engagement-portion 41 of 
the conveyor 33 extends between two rollers 39, 40 around 
which the direction of the belt changes, i.e. over a planar 
portion of the conveyor's extension and not in conjunction 

20 with a point of redirection at any of the rollers. To this 
end, the number of rollers in the conveyor 33 is at least 
three, with two upper rollers (only one is shown), between 
which the feeder-portion extends and at least one 
additional roller 40 which thus forms the engagement- 

25 portion 41 together with the roller 39. 

As shown in Fig. 2 a number of rollers, three in the shown 
example, are arranged at the starting end of the machine in 
order to give the web 8 of material a well adapted tension 

30 in longitudinal direction and a correct connection to the 
conveyor 43. The web of material is continuously unwound 
from a storage roll, not shown, the rotation of which is 
achieved by a drive-motor, the speed of which is very 
accurately controlled to give a correct speed and tension 

35 in the web of material in its longitudinal direction. The 
conveyor 4 3 is also driven by drive-motor, not shown, 
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driving at least one of the rollers with an accurately 
adapted speed. The other rollers may also be driven 
synchronously with drive-motors, whilst lighter rollers may 
idle due to the friction between the rollers and the web of 
material. 

As shown in Fig. 2, the roller 47 is placed in such a way, 
that the web of material extends towards the roller 39 and 
thereby the periphery of the conveyor at an acute angle v 
(see Fig. 3), to the conveyor belt. The angle is preferably 
as small as possible so that the restraining means 37 is 
made to penetrate the web of material in the planar portion 
of the conveyor, i.e. the engagement-portion 41, and thus 
after the conveyor has been redirected by the roller 40 and 
before the redirection with the roller 39 takes place. The 
longest penetration distance is obtained with minimal 
deformation, when the angle v is such that penetration is 
initiated directly after the redirection of the conveyor 
belt with the roller 40. By making the penetration occur at 
a small angle to the conveyor over a planar portion of the 
same instead of a redirection portion, the tips 44 of the 
restraining members will describe a movement during the 
penetration, as seen in the longitudinal direction, which 
substantially coincides with the movement of the web 8 of 
the material. The penetration is executed whilst the web 8 
of material, over its portion between the rollers 47, 39, 
is held at a well adjusted tension and during feed at the 
same speed as the conveyor belt is made to successively 
close in on the restraining members 37, which are thereby 
pressed with their tips 44 against the surface of the web 
until it is punctured and a hole 48 is formed in the web of 
material. The restraining members 37 successively penetrate 
the web of material at the engagement-portion 41 of the 
conveyor, said web being pressed tightly against the 
supporting surface of the conveyor upon the redirection 
around the roller 39, which position is maintained in the 
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different steps of manufacture until the completion of the 
diaper. In an end phase of the manufacturing process the 
diapers are cut out or stamped out. 

5 As is clear from Fig. 4 a reliable restraining of the web 
of material is achieved by means of the restraining members 
37 which stabilize the web of material in all directions 
and balance all forces exerted on the web of material. The 
restraining of the web of material to counteract the 
10 contracting effect of the elastics is effected by having 
the restraining members form an abutment surface against 
the edge-portions formed around the hole 48 of the web of 
material, and particularly the edge-portion on the outer 
side of the restraining member. 

15 

The invention is not limited to the embodiment described 
above and shown in the drawings, but may be varied within 
the scope of the appended claims. For example it is 
possible that the restraining members 37 exhibit a 

20 completely different shape than the conical pegs shown in 

the drawing. The pegs may for example be replaced by very 
thin needles having a homogenous cross-section or thin, 
leaf-like elements. It is however possible that the 
restraining members are made as clamping members, arranged 

25 to fixedly clamp the web of material along its longitudinal 
portions 29, 30. 

It is of course possible to provide another type of elastic 
members than spun-wound rubber thread. Instead of two pairs 
30 of elastic members the elastics may be made of a single 
thread. 
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CLAIMS: 

1. Method for stretching a web (8) of material in the 

manufacture of a liquid-absorbent article, comprising an 
absorption body (4) and a cover enclosing the same, which 
article is made at least by said web (8) of material which 
is fed in its longitudinal direction and to which one or 
more elongated elastic elements (11-14) are fastened, which 
extend at least partly at an angle to the longitudinal 
direction of the web and thereby exert forces on the web 
which forces are directed transversely to the longitudinal 
direction of the web, 

characterized in that the web (8) of material 
is kept stretched in its longitudinal direction as well as 
in its transverse direction by mechanical restraint of the 
web (8) of material adjacent to -its longitudinal edge- 
portions (19, 20). 

2. Method according to claim 1, 

characterized in that the restraint is 
achieved by pressing restraining members (37) against the 
web (8) of material until said web is penetrated, and in 
that after the penetration, said restraining members are 
held in positions where they occupy holes in the web and 
provide support surfaces directed substantially 
transversely to the plane of the web, said surfaces 
engaging portions of the web (8) at the respective holes 
formed during the penetration, and in that said stretching 
of the web (8) of material is maintained at least during 
the fastening of said elastic elements (11-14). 
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3. Method according to claim 2, 

characterized in that said restraining 
members (37) extend in a continuous loop and substantially 
5 linearly over an engagement-portion (41) of the loop and 

that the web (8) of material is fed over a portion linearly 
toward said engagement-portion at an acute, small angle (v) 
to the web (8) of material. 

10 4. Device for stretching a web (8) of material in a 

machine for the manufacture of a liquid-absorbent article, 
comprising an absorption body (4) and a cover enclosing the 
same, which article is made at least by said web (8) of 
material which is fed in its longitudinal direction and to 

15 which one or more elastic elements (11-14) are fastened, 

which extend at least partly at an angle to the longitudi- 
nal direction of the web (8) and thereby subject the web to 
forces which are directed transversely to the longitudinal 
direction of the web, characterized by a 

20 plurality of restraining members (37) arranged to move 

through at least part of the machine with the same speed as 
said web (8) of material and mechanically restrain and hold 
said web adjacent to its longitudinal edge-portions (19, 
20) . 

25 

5. Device according to claim 4, 

characterized in that the restraining members 
(37) are provided with penetration means for penetrating 
the web (8) of material before the elastic members (11-14) 

30 are applied and that said restraining members, in the 

restraining condition, are directed substantially perpen- 
dicularly to the main plane of the web (8) of material, 
whereby a portion of each restraining member (37) forms an 
abutment against an edge-portion of a hole in the web of 

35 material, said hole being formed during the penetration. 
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6. Device according to claim 5, 

characterized in that the restraining members 
(37) project from a supporting surface (38) of a conveyor 
(33) provided in the machine and comprising a continuous 
belt, driven by a driving-device and arranged to support 
the web (8) of material on a feeder-portion (42) and feed 
the same through part of the machine in a selected direc- 
tion (7) of feed. 

7. Device according to claim 6, 

characterized in that the conveyor (33) 
comprises at least three rollers (39, 40), around which the 
direction of the belt changes, and in that an engagement- 
portion (41) for the web (8) of material is formed between 
two of said rollers before said feeder-portion (42), as 
seen in the direction (7) of feed, and that the stretching 
device comprises a roller (47) for the web (8) of material, 
said roller being arranged to keep the web under tension, 
by cooperation with one of said rolls (39) for the conveyor 
belt, at a small acute angle (v) against the engagement- 
portion (41) of the conveyor belt. 

8. Device according to claim 6, 

characterized in that said restraining 
members (37) are arranged in at least one row along each of 
the two longitudinal edge-portions (35, 36) of the conveyor 
belt. 

9. Device according to claim 8, 

characterized in that the conveyor belt is 
made of a highly flexible material and that the restraining 
members (37) extend through the belt from its opposite 
surface relative to the supporting surface (33). 



WO 96/18366 



PCT/SE95/01477 



14 



10. Device according to claim 9, 

characterized in that said restraining 
members (37) have a needle-like shape. 
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